Aromatic plants such as anise seed have a long traditional use in both folk and conventional medicine and of course in the pharmaceutical industry. Important compounds found in anise seed include estragol, p-anisaldehyde, anise alcohol, acetophenone, pinene, and limonene, but the most important volatile oil that gives the characteristic sweet, aromatic flavor to seeds is anethole. The recent studies have shown that anise seeds and essential oil have antioxidant, antibacterial, antifungal, anticonvulsant, anti-inflammatory, analgesic, gastro-protective, antidiabetic, and antiviral activities. Other important benefits of anise seeds are stimulant, carminative, expectorant, insecticide, vermifuge, digestive, antispasmodic, antirheumatic, antiseptic, antiepileptic, antihysteric, culinary significance, keeps the heart strong by its importance role to control the blood pressure, one of the best gas-releasing agent, eases many hormonal problems in females, hair benefits, skin benefits, and it may reduce symptoms of depression. Anise seed and its extract also use in savory dishes, baked goods, and different drinks in both ancient and modern time. Anise seeds are good source of many essential B-complex vitamins such as pyridoxine, niacin, riboflavin, and thiamin. The seeds are also important source of
and isovitexin), protein, and carbohydrate (Picon et al., 2010; Yamini, Bahramifar, Sefidkon, Saharkhiz, & Salamifar, 2008) . It has been reported that apiaceae seed are used in food industry such as bread, biscuits, and cookies as ingredients, and in meat industry, Apiaceae are favorable spices. (Acimovic, Kostadinovic, Popovic, & Dojcinovic, 2015) . Components of anise essential oil analyzed by GC-MS are shown in Tables 2 and 3. Anise methanolic extract and molecular formula is shown in Table 4 . Chemical composition (%) of oleoresins of anise is shown in Table 5 .
The oil content and fatty acid composition of anise is shown in Table 6 . Composition of Pimpinella anisum essential oil (%) of various origins has been shown in Table 7 . Properties of aniseed oil Are shown in Table 8 . Total phenols, carotenoids, and tannins in ethanolic extract of anise are shown in Table 9 . HPLC-analysis of polyphenolic compounds in ethanolic extracts of anise is shown in Table 10 . Oil yield and fatty acid composition of Tunisian and Egyptian anise seeds (Table 11 ).
Potential health benefits, medicinal uses of anise in modern medicine industry
Seeds of anise are used as analgesic in migraine and also as carminative, aromatic, disinfectant and diuretic in traditional medicine (Amin, 2005) . In some traditional texts, anise is mentioned for melancholy, nightmare, and also in treatment of epilepsy and seizure (Mirheydar, 2001) . Shobha, Rajeshwari, and Andallu (2013) noticed that aniseed is a potent antiperoxidative and antidiabetic agent and thereby, possess a vast spectrum of applications and exploitations in the food and drug industry. Cifti, Guler, Dalkilic, and Nihat Ertas (2005) showed that anise oil has anethole as active ingredients and also eugenol, methylchavicol, anisaldehyde, and estragole. Rebey et al. (2017) revealed that aniseeds might constitute a novel source of natural antioxidants and could be used as food additive. Acimovic et al. (2014) found that drought cause a significant decrease in thousand seed weight, germination energy, and total germination as well as essential oil content Table 2 . Mean values or components of anise essential oil analyzed by GC-MS (Ullah, Mahmood, & Honermeier, 2013) No.
Components Kovats retention index % in anise. Contrary to this finding, the content of trans-anethole was significantly higher in the dry year. Ibrahim (2008) reported that according to the traditional thinking, drinking anise by boys maybe harmful to their reproductive system. Kreyidyyeh, Usta, Knio, Markossian, and Dagher (2003) found that extracts of the aniseeds are used as medicine for their diuretic and laxative effect, expectorant and antispasmodic action, and their ability to ease gastric pain and flatulence. Ibrahim et al. (2017) reported that waste residues of anise and star anise are promising new sources of phenolic antimicrobial compounds, which offer new commercial opportunities to pharmaceutical industry. They have suggested that combination of anise waste extracts with some antibiotics leads to new choice for treatment of infectious diseases and waste extracts may act as activity modifying agent for antibiotics. Islam, Khan, Rakhshanda, Mahdi, and Chowdhury (2016) Trace ˂0.05; # the retention index (RI) was calculated using a homologous series of n-alkanes C 8 -C 18 ;Φ co -GC: coinjection with an authentic sample. Percentages are the mean of three runs and were obtained from electronic integration measurements using selective mass detector. Table 5 . Φ coinjection with an authentic sample. Percentages are the mean of three runs and were obtained from electronic integration measurements using a selective mass detector. Sun et al., Cogent Biology (2019) , 5: 1673688 https://doi.org/10. 1080/23312025.2019.1673688 reported that aniseed extracts showed positive antibacterial effects on only three bacteria, named, Bacillus cereus, Bacillus subtilis, and Streptococcus pneumonae. They have also found that the phytochemical analysis of the aqueous extract revealed the presence of alkaloids, flavonoids, saponins, tannins, terpenoids, phenolic compounds, and cardiac glycosides. Fouda, Elewady, Shalabi, and Habouba (2014) indicated that the anise extract shows good performance as corrosion inhibitor 1 M HCl, and also the anise extract inhibits the corrosion by getting adsorbed on the 
etal surface following Langmuir adsorption isotherm. Positive antimicrobial effects produced by methanol, ethanol, and aqueous extract of aniseed are shown in Table 12 . Antifungal activity of the essential oils, which expressed through the minimal inhibitory concentrations, is shown in Table 13 . Positive phytochemical assay of aniseed in aqueous extract is shown in Table 14 .
Antifungal activity of anise fluid extract and essential oil by the diffusion method is shown in Table 15 . Antifungal activity of anise fluid extract and essential oil by the dilution method is shown in Table 16 .
Qualitative analysis of methanolic extract and various fractions is shown in Table 17 . Phytoceuticals in methanolic extract and various fractions of aniseed is shown in Table 18 . Essential oil composition of Tunisian and Egyptian anise seeds is shown in Table 19 . Antimicrobial activity of anise EO in disc-diffusion method is shown in Table 20 . The major molecular compounds identified in the essential oils of cumin, clove, cinnamon, anis, and laurel using gas chromatography mass spectrometry (GC-MS) is shown in Table 21 . Minimum inhibitory concentration (MIC) of anise EO is shown in Table 22 . Antioxidant activity of aniseed extracts as affected by maturity stages is shown in Table 23 . GC-MS chromatography of anise oil components is shown in Table 24 .
Values are mean ± SEM of three replicates. Minimum inhibitory concentration (MIC) and minimum fungicidal concentration (MFC) of anise dried extract on different fungi species is shown in Tables 25 and 26, respectively. Biochemical reactions leading to phenylpropenes in plant and the reactions catalyzed by known enzymes is shown in Figure 8 . Table 13 . Antifungal activity of the essential oils is expressed through the minimal inhibitory concentrations (mg/ml) (Starovic et al., 2016) Ghazanfarpour, Sadeghi, Abdolahian, and Roudsari (2016) showed that anise can alleviate the side effects of hot flashes, so they suggest usage of herbal medicine can be seen as an alternative treatment for women experiencing hot flashes. Uysal, Kara, Algur, Dumlupinar, and Nuri Aydogan (2007) reported that fruits of anise use for treatment of infections, angina, bronchitis, gastritis, laryngitis, and migraine. Mohamed, Abdelgadir, and Almagboul (2015) showed that the petroleum ether, chloroform, ethyl acetate, and methanol extracts of P. anisum (1:10 and 2:10) were highly active (30-40 mm) against B. subtilis. The ethyle acetate extract exhibited moderate activity (15 mm) against Escherichia coli and low activity (13 mm) against Ps. aeruginosa. The methanol extract of P. anisum showed high activity (16 mm) against E. coli, low activity (13 mm) against Ps. aeruginosa, and the methanol extract have variable activity against all test organisms. Yazdani et al. (2009) concluded that anise can be a candidate for further studies due to their antifungal potencies. Rebey et al. (2019) indicated that the determination of optimal periods and provenances for antioxidant accumulation can be used to evaluate the quality of aniseeds and could be important for industries. Khudor, Jasim, Malik, and Zahra (2013) mentioned that Pimpinella anisum and some antibiotics by disc diffusion methods and minimum inhibitory concentration, the results showed these bacterial isolates were sensitive to the aqueous extract compared with methanol, acetone, and petroleum ether and were more sensitive to vancomycin compared with other antibiotics. Karimzadeh et al. (2012) indicated the anticonvulsant and neuroprotective effects of anise oil, likely via inhibition of synaptic plasticity. Bagdassarian, Bagdassarian, and Atanassova (2013) stated that the seeds of anise are rich in phytochemical contents, which possessed high antioxidant and antimicrobial activities and they can be used for health supplement and pharmaceutical benefits. Aydemir, Cifci, Aviyente, and Bosgelmez-Tinaz (2018) observed that trand-anethole has the potential to inhibit QS (Quorum sensing)-regulated virulence factors in P. aeruginosa by binding to LasR protein, similar to its natural ligand N-(3-oxododecanoyl)-L -homoserine lactone. Mahood (2012) concluded that anise oil extract can decrease signs of polycystic ovary syndrome (PCOS) in the ovarian tissue and altered concentrations of luteinizing hormone. Singh et al. (2008) stated that the antioxidant potency of anise oil and its methanol and ethanol oleoresins, can be utilized for protecting fat-containing foods. Diaz et al. (2014) stated that mixture of chamomile and star anise decrease the completion percentage of the activated carbon, delayed the appearance of diarrhea and decrease the number of evacuations in comparison with the control treatments. They Table 15 . Antifungal activity of anise fluid extract and essential oil by the diffusion method (Kosalec, Pepeljnjak, & Kustrak, 2005) Nt, not tested. have suggested the combination of chamomile and star anise as an alternative antidiarrheal treatment. Ibrahim (2008) concluded that anise oil administration inhibited GST expression, besides decreasing testosterone, T3 and T4 hormones and inhibiting sperm counts and sperm motility. Al-Omari, Qaqish, and Al-Qaoud (2018) concluded that anise possesses immunomodulatory activity when apply orally in mice and selectively activates cell-mediated immune mechanisms. Cifti et al. (2005) indicated that anise is an annual herb indigenous to Iran, India, Turkey, and many other warm regions and it could be considered as a potential natural growth promoter for poultry. Amina, Nadia, Kahloulakhaled, Nesrine, and Abdelkader (2016) showed that the aqueous extract of P. anisum L. can have a corrective effect against nephrotoxicity induced by lead, so P. anisum L. has a beneficial impact on the kidneys intoxicated with lead acetate. Mosaffa-Jahromi et al. (2017) suggested that anise oil could be a promising choice of treatment for depressed patients with irritable bowel syndrome. Shahamat, Abbasi-Maleki, and Mohammadi Motamed (2015) concluded that P. anisum possesses an antidepressant-like activity similar to that of fluoxetine, which has a potential clinical value for application in the management of depression. Felsociova et al. (2015) reported that the most hopeful antifungal activity and killing effect against all tested penicillia was found to be Pimpinella anisum and Origanum vulgare L. Rattan, Satpathy, and Gupta (2014) showed that a formulation of biscuits with anise extract was prepared for enhancing the healthy beneficial usage of biscuits and nutraceutical, in conditions like cough or sore throat with a simultaneous attainment of the other health benefits. Kargozar, Azizi, and Salari (2017) stated that Pimpinella anisum is effective in the treatments of acute menopausal syndrome with different mechanisms. Barbalho et al. (2015) suggested that P. anisum has potential to be used to control lipid levels. Radaelli et al. (2016) suggested that the use of essential oil from anise might serve as an alternative to the use of chemical preservatives in the control and inactivation of pathogens in commercially produced food systems. Kucukkurt et al. (2009) demonstrated that aniseed could be used at 30 g/kg level in quail diets an increased antioxidant activity with glutathione (GSH) and a decreased blood malondialdehyte (MDA) levels. Abdel-Reheem and Oraby (2015) found that Pimpinella anisum Values are mean ± SEM of three replicates. (2014) stated has the essential oil from Pimpinella anisum fruits and trans-anethole were toxic for Daphnia magna (62-92% mortality) and significantly reduced it fertility at high concentrations (35-50 µL mL −1 ) and long exposure (48 h). However, no negative effect on Daphnia mortality or fertility was found at shorter exposure times (6 h) and lower concentrations (20 µL mL −1 ). Womeni, Djikeng, Tiencheu, and Linder (2013) found that the powder of Pimpinella anisum has a special potent antioxidants for stabilization of crude soybean oil. Changizi-Ashtiyani et al. (2017) observed that the simultaneous use of ethanolic extract of P. anisum during gentamicin (GM) administration is recommended to reduce its nephrotoxicity effects. Barbalho et al. (2015) reported that P. anisum has potential to be used to control lipid levels. Kadan, Rayan, and Rayan (2013) noted that anise could be one of the foods that attribute to cancer prevention and treatment. It could be a natural source of novel anticancer compounds with antiproliferative and apoptotic properties. Bekara et al. (2015) observed that aniseed aqueous extract was effective in reducing the level of some of biochemical parameters and ameliorate behavior of intoxicated rats by lead. Nahidi, Kariman, Simbar, and Mojab (2012) concluded that P. anisum is effective on the frequency and severity of hot flashes in postmenopausal women. Hosseinzadeh, Tafaghodi, Abedzadeh, and Taghiabadi (2014) stated that P. anisum aqueous and ethanolic extracts can increase milk production in rats. Sharifi, Kiani, Farzaneh, and Ahmadzadeh (2008) reported that anise is commercially cultivated in Iran and has been used in medicinal applications; moreover, their oil can be effective for protection of fresh fruits facing fungi and its essential oil can be considered as a potential, broad spectrum and safe substitute of chemical agents. Ashraffodin Ghoshergir et al. (2015) showed the effectiveness of anise in relieving the symptoms of postpartum depression. Shirzadi, Abbasi-Maleki, and Zanbouri (2017) noted that P. anisum ethanolic extract is effective in suppression of morphine physical dependence and further studies are needed to find out the responsible constituents and also the exact mechanisms of actions. Niksokhan, Hedarieh, Najafifard, and Najafifard (2015) observed that 250 and 300 mg/kg of hydroalcoholic extract of P. anisum seed significantly increased the duration of open arm ledges and decreased the duration of closed arm ledges in maze; in addition, this treatment resolved anxiety and relieved anxiety in rats. Nikfarjam, Bahmani, and Heidari-Soureshjani (2016) decribed that Pimpinella anisum is one the most important native medicinal plants of Iran with antianxiety properties. Amini, Tajabadi, Khani, Labbafi, and Tavakoli (2018) identified components of the essential oils and obtained results showed that Pimpinella anisum L. showed the most fumigant toxicity on the storage pests. The pharmacological effect of anise is shown in Table 27 . 
Fungal species Anise

Conclusion
The followings conclusion could be drawn for the discussions. Pimpinella asnisum L. is an aromatic, annual grassy herb with 30-50 cm height, white flowers and small green to yellow seeds with secondary feather like leaflets of bright green, twice pinnate. Due to all positive characteristics, such as antidiabetic, hypolipidemic, antioxidant activities, anticancer, and antimicrobial properties, both seeds and essential oils of anise is promising for safe use as super food supplements and raw constituents in the both pharmaceutical and food industries. Keeping the traditional knowledge of Chinese medicine and other Asian medicine is vital requirement for not only saving traditional Chinese medicine as the important cultural resources, but also using organic products to have sustainable life. Anise seed oil contains anethol, estragole, eugenol, pseudisoeugenol, methyl chavicol and anisaldehyde, coumarins, scopoleting, umbelliferon, estrols, terpene hydrocarbons, and polyacetylenes as the major compounds. The plant oil has both pharmacological and clinical effects. The pharmacological effects consist of antimicrobial, hepatopreotective, anticonvulsant, anti-inflammatory, antispasmodic, bronchodilator, estrogenic, expectorant and insecticidal effects, and clinical effects such as nausea, constipation, menopausal period, virus, diabetes, obesity, and sedative action. More clinical studies are necessary to uncover the numerous substances and their effects in ginseng that contribute to public health. Increase glucose absorption from the jejunum Renal Reduce volume of urine by increase activity of the renal Na + -K + -ATPase Endocrine Antidiabetic
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